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Claims 

1. Image forming device characterized in that it is equipped v^ith 

a developing unit that has multiple developers and a moving body on which said multiple 
developers are mounted, and that moves a said moving body with a drive means to develop a 
prescribed color, 

and a means that sets multiple home positions for said developing unit and moves the 
aforementioned developing unit to a prescribed home position in advance according to the color m 
mode setting. 



[Numbers in the margin indicate pagination in the original foreign text.] 
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2. The image fonning device mentioned in Claim 1 where the positions of the 
aforementioned home positions are between each of the developers or directly below each 
developer. 

3. The image forming device mentioned in Claim 1 where the home position movement of 
the developing unit based on the aforementioned color mode setting is performed at the time when 
the color mode is set or when the start switch is pressed. 

Detailed explanation of the invention 
Industrial application field 

This invention relates to an image forming device that develops latent images formed on an 
image carrier with multiple developing units. Specifically, it relates to an image forming device 
with multiple developers mounted on a moving body that moves them to the developing position. 

Prior art 

An example of a conventional image forming device will be explained for an 
electrophotographic color printer. This color printer is normally equipped with developers for 4 
colors: magenta, cyan, yellow, and black. The developers are mounted on a moving base, the 
developer for the required color is brought closer to the photosensitive drum by moving the 
moving base, and the latent image formed on the photosensitive drum is developed. 

The sectional structure of this conventional type of image forming device is shown in 
Figure 12. As shown, each color developer (IM), (IC), (1 Y) and (IBK) is disposed at equal 
spacing on moving base (1), and moving base (1) is moved left and right in the figure by moving 12 
motor (17) via a gear mechanism which is not shown. When the developer for the required color 
arrives directly beneath photosensitive drum (8), developing of that color is performed according 
to instructions from a control circuit. And in order to move each color developer (IM), (IC), (1 Y) 
and (IBK) accurately and quickly to directly beneath the photosensitive drum, a pulse motor is 
used for moving motor (17). Additionally, a position that serves as reference has come to be 
required to move each color developer accurately to directly beneath the photosensitive drum. So a 
home position sensor (2) is furnished on the periphery of moving base (1), and a flag (3), for 
example, a light-blocking plate, that changes the output from home position sensor (2) at the home 
position is attached to moving base (1). Positioning of moving base (1) is controlled by driving 
moving motor (17) the number of rotations corresponding to the necessary distance to move each 
color developer (IM), (IC), (1 Y) and (IBK) to directly below the photosensitive drum using the 
home position as reference point. 



Problems to be solved by the invention 

However, with a conventional device with the aforementioned constitution, there is only 
one home position, so if yellow monochrome or black monochrome is set for the color mode, for 
example, the moving base must be moved at high speed at once to be ready for developing the 
latent image on the photosensitive drum, and this is a source of noise and vibration in the printer. 

Thus the objective of this invention is to provide an image forming device that will change 
the home page position to make the distance the developers move shorter according to the color 
mode that is set, that will suppress noise and vibration caused by high-speed movement of the 
moving base as much as possible, and that will reduce heat produced by the motor driver. 

Means to solve the problems 

The aforementioned objective will be achieved with an image forming device relating to 
this invention. In short, this invention is an image forming device equipped with a developing unit 
that has multiple developers and a moving body on which said multiple developers are mounted, 
and that moves said moving body with a drive means to develop the prescribed color, and with a 
means that sets multiple home pages for said developing unit and moves the aforementioned 
developing unit in advance to a prescribed home position according to the color mode setting. 

In accordance with preferred embodiments of this invention, The positions of the 
developing unit home positions are between each of the developers or directly beneath each 
developer, and home position movement of the developing unit according to the color mode 
setting is performed at the time the color mode is set or at the time the start switch is pressed. 

Application examples 

Application examples of this invention are explained in detail below with reference to the 
attached figures. 

Figure 1 is an overall block diagram of first application example where this invention is 
applied to an electrophotographic color printer. Magenta developer (IM), cyan developer (IC), 
yellow developer (1 Y) and black developer (IBK) are mounted on moving base (1) of the 
developing unit that moves horizontally as is normal. Home position sensor (2), first home 
position flag (3), second home position flag (4), and third home position flag (5) are attached to the 
reverse side of moving base (1). 

Next the entire color printer sequence will be explained using the case of full color mode as 
an example. Normally, the developing unit stops when first home position flag (3) blocks the light 
to home position sensor (2) as shown in Figure 2. At this time, when color mode is set to full color 
by operating part (6) and start switch (7) is pressed, photosensitive drum (8) and transfer drum (9) 
start to rotate under the control of printer control circuit (31) and the surface of the photosensitive 
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drum is uniformly charted by charging unit (10). Next, an original, which is not shown, is scanned 
while being illuminated by original lighting lamp (1 1). The light reflected at this time is directed to 
lens system (14) by first mirror (12) and loop back mirror (13) and an image is formed on color 
image sensor (15). Image exposure is accomplished with laser light (E) that is modulated by a 
magenta image signal that is color separated by color image sensor (15), then an electrostatic latent 
image is formed on the photosensitive drum 8. Pulse motor (17) is then driven by drive signals 13 
from motor driver (16), and the developing unit is moved in the direction of arrow ® by a drive 
system, which is not shown, so that magenta developer (IM) is positioned directly beneath 
photosensitive drum (8). Here, in this state, the spacing between photosensitive drum (8) and 
magenta developer (IM) is too broad and developing will not be correct. So magenta developer 
(IM) is brought closer to photosensitive drum (8) by a lifting mechanism, which is not shown, 
simultaneous with movement of the developing unit and developing is then performed. At the 
same time, transfer paper that proceeds through paper feed guide (18) and resist roller (19) is 
electrostatically wrapped on transfer drum (9) by the action of adsorption charging unit (20) and 
contact roller (21) synchronous with prescribed timing. 

Transfer drum (9) rotates in the direction of the arrow shown synchronized with 
photosensitive drum (8). The visible image developed by magenta developer (IM) is transferred to 
the transfer paper wrapped on transfer drum (9) by transfer charging unit (22). Transfer drum (9) 
continues to rotate and is prepared for the transfer of the next color (cyan in Figure 1). 

At the same time, the charge in photosensitive drum (8) is eliminated by charging unit (23), 
it is cleaned by cleaning member (24), it is charged again by charging unit (10), and it is exposed in 
the aforementioned way by laser light (E) that is modulated by the next cyan image signal. During 
this period, the developing unit is moved horizontally in the direction of arrow (2) shown in the 
opposite as for magenta. Cyan developer (IC) is made stationary at a prescribed developing 
position and the prescribed cyan developing is performed for the electrostatic latent image on the 
photosensitive drum. 

Next, procedures such as the aforementioned are performed for both yellow and black. 
When the transfer of the four colors is completed, the charge in the four-color visible image on the 
transfer paper is eliminated by charging units (25) and (26). Next the visible image on the transfer 
paper is recharged by charging unit (27), the transfer paper is separated from transfer drum (9) by 
separating hook (28), and it is sent to fixing unit (30) by conveyor belt (29). The full color printer 
sequence is completed in this way, and the required full color print image is formed. 

Next the home position movement operation based on each color mode setting relating to 
this invention will be explained while referring to the flowchart in Figure 5. 

First, when the color mode is set to magenta monochrome, cyan monochrome, blue, green, 
red, three colors (magenta, cyan, yellow), and full color (magenta, cyan, yellow, black) at SI, the 



developing device remains at the normal home position shown in Figure 2 (first home position) 
rather than being moved (S2). Then when start switch (7) is pressed (S6), the developers required 
for each of the aforementioned color modes are moved to a prescribed position, and the series of 
copying operations as described above is performed (S7-S9), an image in the required color is 
formed, and the operation ends. 

Next, when the color mode is set to yellow monochrome at SI, the pulse motor is rotated at 
low speed (S3) and the developing unit is moved. The pulse motor is stopped (S4, S5) at the point 
where second home position flag (4) blocks the light to home position sensor (2) as shown in 
Figure 3, and the developing unit stops at the position shown in Figure 3. That is, in this case, the 
second home position will be the reference point for the developing unit. Then when start switch 
(7) is pressed (S6), the developers required for the aforementioned color mode (in this case, yellow 
developer (1 Y)) are moved to the prescribed position using the second home position as reference, 
the series of copying operations as described above is performed (S7-S9), an image in the required 
color is formed, and the operation ends. 

Next, when the color mode is set to black monochrome at SI, the pulse motor is rotated at 
low speed (S3) and the developing unit is moved. The pulse motor is stopped (S4, S5) at the point 
where third home position flag (5) blocks the light to home position sensor (2) as shown in Figure 
4, and the developing unit stops at the position shown in Figure 4. That is, in this case, the third 
home position will be the reference point for the developing unit. Then when start switch (7) is 
pressed (S6), the developers required for the aforementioned color mode (in this case, black 
developer (IBK)) are moved to the prescribed position using the third home position as 
reference, the series of copying operations as described above is performed (S7-S9), an image in 
the required color is formed, and the operation ends. Here, when the color mode is set to yellow 
monochrome, in the aforementioned example, the developing unit is moved to the second home 
position, but even though it is moved to the third home position as in the case of black 
monochrome, the amount of movement by the developing unit at the time of developing is the 
same, so it makes no difference. 

Figure 6 is a circuit block diagram of motor driver (16) that controls the movement of the 
aforementioned developing unit. Signals from home position sensor (2) and signals from printer 
control circuit (31) via signal line (603) (signals for whether or not the start switch has been 
pressed, etc.) are detected by CPU (601), drive signals are sent to motor driver (602), and operation, 
such as driving pulse motor (17), is performed. This circuit is known in this technical field, so a 
detailed explanation is omitted. 

With the aforementioned first application example, the operation to move the developing 
unit to the home position is started imimediately at the point where the color mode is set, but the 
operation to move the developing unit to the home position could also be started at the point where 
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the start switch is pressed. A flowchart that explains the operation of this second application 
example is shown in Figure 7. As is clear from the figure, with this application example, the start 
switch on stage (S2) follows after the color mode setting stage (SI), and the original reading stage 
(S7) follows after the pulse motor stop stage (S6). Otherwise, it is the same as the aforementioned 
first application example, so an explanation is omitted. 

With each of the aforementioned application examples, the first home position flag (3) is 
placed between magenta developer (IM) and cyan developer (IC), the second home position flag 
(4) between cyan developer (IC) and yellow developer (1 Y), and the third home position flag (5) 
between yellow developer (1 Y) and black developer (IBK). Thus each developer would be 
brought toward photosensitive drum (8) by a lifting mechanism, which is not shown, after it is 
moved directly beneath photosensitive drum (8) and the prescribed developing performed. With 
this application example, one home position flag is added, and each flag is placed directly beneath 
each developer as shown in Figure 8. The number of times the developers are moved during 
copying can be reduced by 1 because of this. The first home position with this application example 
is the position where first home position flag (801) blocks the light to home position sensor (2) as 
shown in Figure 8, and this position is also the normal home position for the developing unit. 

In this third application example, when the color mode is set to magenta monochrome, blue, 
red, three colors (magenta, cyan, yellow) and full color (magenta, cyan, yellow, black), the 
developing unit remains at the normal home position (first home position) shown in Figure 8 rather 
than being moved. Then when start switch (7) is pressed, magenta developer (IM) is brought close 
to photosensitive drum (8) by a lifting mechanism, which is not shown, in this position, and the 
series of copying operations as described above is performed. Other than for magenta 
monochrome, in the case of blue, red, three colors and full colors the developer for the prescribed 
color is moved directly beneath photosensitive drum (8) according to the color mode, it is brought 
close to the photosensitive drum, the series of copying operations is performed, an image in the 
prescribed color is formed, and the operation ends. 

Next, when the color mode is set to cyan monochrome or green, the pulse motor is rotated 
at low speed, the pulse motor is stopped at the point where second home position flag (802) blocks 
the light to home position sensor (2) as shown in Figure 9, and the developing unit stops at the 
position shown in Figure 9. Then when start switch (7) is pressed, cyan developer (IC) is brought 
close to photosensitive drum (8) by a lifting mechanism, which is not shown, at this second home 
position without moving, and the series of copying operation such as described above is performed. 
When green is set, the yellow developer (1 Y) that follows the cyan developer (IC) is moved 
directly beneath photosensitive drum (8) using the aforementioned second home position as 15 
reference point, it is brought close to the photosensitive drum to perform the series of copying 
operations, a green image is produced, and operation ends. 



Next, when the color mode is set to yellow monochrome, the pulse motor is rotated at low 
speed, the developing unit is moved, the pulse motor is stopped at the point where third home 
position flag (803) blocks the light to home position sensor (2) as shown in Figure 10, and the 
developing unit stops at the position shown in Figure 10. That is, in this case, the third home 
position will be as the developing unit reference point. Then when start switch (7) is pressed, 
yellow developer (lY) is brought close to photosensitive drum (8) by a lifting mechanism, which 
is not shown, at this third home position without moving. A series of copying operations as 
discussed above is performed, a yellow image is produced, and operation ends. 

Next, when the color mode is set to black monochrome, the pulse motor is rotated at low 
speed, the developing unit is moved, the pulse motor is stopped at the point where fourth home 
position flag (804) blocks the light to home position sensor (2), and the developing unit stops at the 
position shown in Figure 11. That is, in this case, the fourth home position will be the developing 
unit reference point. Then when start switch (7) is pressed, black developer (IBK) is brought close 
to photosensitive drum (8) by a lifting mechanism, which is not shown, at this fourth home 
position without moving. A series of copying operations as discussed above is performed, a black 
image is produced, and operation ends. 

In this way, with this third application example, there is the advantage that the number of 
times the developers move during copying operations can be reduced by 1 from the 
aforementioned first and second application examples. 

With each of the aforementioned application examples, a case where this invention was 
applied to an electrophotographic color printer was explained, but this invention is not limited to 
an electrophotographic system. It can also be applied to an electrostatic recording system, and of 
course it can also be applied to image forming devices other than color printers. 

Effect of the invention 

As explained above, with the image forming device based on this invention, the position of 
the home position of the developing unit is changed according to the color mode that is set, and the 
distance the developing unit movers at the developing stage is shortened. So there are significant 
effects, e.g., noise and vibration produced by high-speed movement of the moving base to which 
the developers are attached can be suppressed as much as possible, and heating by the motor driver 
can also be reduced. 

Brief description of the figures 

Figure 1 is a schematic cross section that shows a first application example where this 
invention is applied to an electrophotographic color printer. 
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Figures 2 through 4 are each schematic cross sections that show the home positions of the 
developing unit in the first application example. 

Figure 5 is a flowchart that explains the home position movement operation by the first 
application example. 

Figure 6 is a circuit block diagram of the motor driver that moves the developing unit. 

Figure 7 is a flowchart that explains the home position movement operation of a second 
application example of an image forming device based on this invention. 

Figures 8 through 1 1 are each schematic cross sections that show the home positions of the 
developing unit in a third application example of an image forming device based on this invention. 

Figure 12 is a schematic cross section that shows one example of a conventional image 
forming device. 

1 Moving base 

IM Magenta developer 
IC Cyan developer 
1 Y Yellow developer 
IBK Black developer 

2 Home position sensor 

3, 801 First home position flag 

4, 802 Second home position flag 

5, 803 Third home position flag 

7 Start switch 

8 Photosensitive drum 

16 Motor driver 

17 Pulse motor 

804 Fourth home position flag 
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Figure 5 
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distance of the developing unit is shortened according to 
a set color mode. Thus, the noise and vibration caused by the high-speed movement 
mobile table 1 can be suppressed. 
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